-INTRODUCTION
The amplitude-dependent internal friction will be caused in m y cases by the dislocations oscillating in the lattice, where obstacles are dispersed. In previous papers 11-31, this kind of internal friction and the modulus defects associated with it were described in terms of dislocation mobility, and the results ccinpred with data on metals. In this paper, the behavior of relaxation peaks due to dislocations will be mainly discussed.
II -EXPRESSIONS IN TWO LIMITING CASES
The internal friction due to dislocations oscillating in the lattice, denoted by Ap, can be expressed in elementary forms in the following two limiting cases: At high frequencies, the motion of dislocation will be determined by frictional forces, and the internal friction is expressed in a form 111
where N is the density of mobile dislocations, 00 the stress amplitude, v(a) the dislocation velccity as a function of applied stress a, o = a . sinwt, and ut = 0.
At low frequencies, the frictional stress is small, and the dislocation will bow out under applied stress, to which a small frictional stress is superposed. It is a s s d that the frictional stress of is equal to the effective stress needed for the dislocation to move freely at the same velocity. That is where oe(V) is the inverse function of v(ae), the velccity as a function of effective stress a , .
With this assurnption, the intenial friction is 131
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Viscous forces ---A special case is that the velccity is determined by viscous
where B is the drag constant, and a i the internal stress. In this case, the interna1 friction is obtained by substituting eq. (4) in eq.
(1 ) ,
at high frequencies. This is the same equation that is obtained fran the Granato~6cke theof amplitude-independent internal friction /5/, at high frequencies around the resonant frequency under the condition of overdamping.
The frictional stress for the line-tension limited motion isgiven by fran eq.(4), where the internal stress is iqnored. Then, the internal friction becanes Ap = T N L ' B W /~~U~~,
'frm eqs.(3) and (6). Apart fran a difference in the num.ical factor, this is the same equation as is given by the ~ranato-~Ücke theory of amplitude-independent interna1 friction at low frequencies 151.
Stress exponent ---The dislocation velocity is ofta expressed formally as . fran eq. (3). The two equations, eqs. ( 9) and (1 1 ); show the relaxation type behavior of the internal friction, in the sense that it increases with the frequency at low frequencies, while it is inversely proportional to the frequency at high frequencies. Such behavior is obtained by Schlipf and Schindlmayr /6/ over the whole range of frequencies fran their theoretical treatment. 
where B', ê2 , CJ , ... are the constants, then the frictional stress at l m frequencies is equal to the effective stress obtained £rom eq.(12). At m l 1 amplitudes, the frictional stress becornes
In this case, the specimen used can be treated as a standard anelastic solid, and the intemal friction has a Debye peak where and Equation (5) is obtained £rom eq. (14) for U T > > 1 and w i t h B r = B. ALso, eq. (7) is obtained for U T < ( 1. The displacement determined by viscous forces b a o /Brw is equal to that permitted by tension forces aoL2/ 6 pb2 at the peak maximum w .r = 1.
Amplitude increased -r-+ Fig. 2 -Schemtic decrement vs frequency. Curve 1 shows the peak at m l 1 amplitudes where the internal friction is amplitude-independent, curve 2 in the amplitude dependent region, g~d m e 3 the peak for which the relaxation t h is deterinined by the &ag constant B.
As the amplitude is increased, the shape of the peak will be d e f o d . Under the condition that the lcop length L is kept unchanged, the peak maximum will be displaced to higher values of frequencies, as schemtically shown in fig.2 , because the constant B', and accordingly the relaxation t h , in effect decreases as the amplitude increases.
In the low frequency side of the peak, the internal friction taken at constant frequency decreases as the amplitude increases, as a result of the peak shift. This is consistent with the result obtained in eq.(11). At sufficiently low frequencies, the internal friction will be close to that obtained frcm eq. (14), for the velocity is so small that the frictional stress will be proportional to the velocity, according to eq.(12).
In the high frequency side of the peak, the internal friction measured at constant C10-194 JOURNAL DE PHYSIQUE frequency increases as the amplitude increases, king consistent with eq.(9). In the limit of high amplitudes, the peak will approach the Debye pak for which the constant BI is equal to the drag conçtant B. It is because the velocity of dislocation is determined by viscous forces at high stress /1,4/. (See fig. 3 .) Ccanparison with experimental data ---Both the frequency dependence and the amplitude dependence as shown in eqs. (9) and (11) are usually observed in the decrement vs temperature with a relaxation peak. As to the frequency dependence, it is generally the case that when the frequency is increased the pak maximum is displaced to higher values of temperatures. (for example, ref ./7/ ) As a result , the internal friction taken at constant temperature decreases as the frequency increases at temperatures below the peak maximum, while it increases with the frequency above the maximum, as schematically shown in fig.4 . This is consistent with the present results, eqs.(9) and (11 ), since the motion of dislocation will be determined by frictional forces at low temperatures and by tension forces at higher tenpratures. 
